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DETAILED ACTION 

Applicant's election without traverse of Group I, claims 1-17,20,20-23 and 34-40 in the reply 
filed on 04/06/2009 is acknowledged. 

The species election requirement is hereby withdrawn. 

Claims 1-17,19-40 are pending. Claims 19 and 24-33 are withdrawn from further consideration 
pursuant to 37 CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable generic 
or linking claim. Election was made without traverse in the reply filed on 04/06/2009. Claims 1-17,20-23 
and 34-40 are under consideration in the instant office action. 

Claim Objections 

Claim 24 is objected to because of the following informalities: Claim 24, at line 3, reads 
"compared to a natural source the" and should read "compare to a natural source of the". Appropriate 
correction is required. 

Claim 34 is objected to as it depends from a withdrawn claim. Claim 34 should be written in 
independent form. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Scope of enablement 

Claims 1-16,20-23 and 34-40 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for the claimed method using cell isolated from bone marrow aspirate, 
does not reasonably provide enablement for the claimed method using a composition of mesenchymal 
stem cells. The specification does not enable any person skilled in the art to which it pertains, or with 
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which it is most nearly connected, to make and/or use the invention commensurate in scope with these 
claims. 

Enablement is considered in view of the Wands factors (MPEP 2164.01(a)). The court in Wands 
states: "Enablement is not precluded by the necessity for some experimentation such as routine screening. 
However, experimentation needed to practice the invention must not be undue experimentation. The key 
word is 'undue,' not 'experimentation.' " (Wands, 8 USPQ2d 1404). Clearly, enablement of a claimed 
invention cannot be predicated on the basis of quantity of experimentation required to make or use the 
invention. "Whether undue experimentation is needed is not a single, simple factual determination, but 
rather is a conclusion reached by weighing many factual considerations." (Wands, 8 USPQ2d 1404). The 
factors to be considered in determining whether undue experimentation is required include: (1) the 
quantity of experimentation necessary, (2) the amount or direction or guidance presented, (3) the presence 
or absence of working examples, (4) the nature of the invention, (5) the state of the prior art, (6) the 
relative skill of those in the art, (7) the predictability or unpredictability of the art, and (8) the breadth of 
the claims. While all of these factors are considered, a sufficient amount for a prima facie case are 
discussed below. 

The invention relates to use of cells isolated from bone marrow, expansion of said cells in culture, 
and introducing the expanded cells into a tendon injury of an injury to cause healing. 

The claims specifically recite the use of mesenchymal stem cells in the claimed method. The 
specification teaches only separation of bone marrow aspirate over a Ficoll gradient, isolating a fraction 
of cells of unknown character and composition, and culturing/expanding said cells in the presence of 
DMEM. However, the specification does not characterize the cells isolated in the fractionation method in 
any manner to demonstrate the presence of mesenchymal stem cells, much less detennining the effective 
concentration for tendon repair and/or regeneration. The specification only teaches quantitation of the 
cells in the heterogeneous population and fails to identify any cell types (page 18). The specification 
states that a weakness of the prior art lies in a lack of describing the presence and number of 
mesenchymal stem cells in aspirated bone marrow prior to use in injury treatment. The specification 
states "Some clinicians have thus doubted the efficacy of this technique as smears of aspirate bone 
marrow resemble peripheral blood smears" (page 2). While the specification teaches expansion of cells 
isolated from bone marrow aspirate, this step is not required by the claims. Furthermore, the presence of 
mesenchymal stem cells, even after expansion, has yet to be confirmed. Thus, the specification fails to 
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support that use of mesenchymal stem cells, as opposed to a heterogenous population o f unidentified 
cells isolated from bone marrow, will result in treatment of soft skeletal tissue injury. 

Enablement 

Claim 17 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention. 

In addition to the issues present above, claim 17 fails to be enabled for any claimed breadth. 
Claim 1 7 is drawn to the claimed method of treannent of claim 1 , requiring administration of MSC cells 
to a soft skeletal injury to cause treatment. Claim 17, additionally, requires one or more growth factors to 
be present in the composition to encourage differentiation of MSCs into tenocytes. While the 
specification prophetically describes such methodology, the specification fails to provide guidance with 
respect to what growth and/or differentiation factors will achieve this goal. At the the time of filing it was 
well-known that different growth factors had different effects on various types of stem cells. These 
effects were also known to be variable between species. For example, Caplan (2001, IDS) taught that 
dexamethoasone directs hMSCs along the osteogenic path while it induces mouse MSCs along an 
adipogenic path. Additionally, BMP2, at low doses directs mouse MSCs along an osteogenic path 
whereas very high doses are required to achieve the same effect on hMSCs. Thus, the responsiveness of 
MSCs to different growth factors can differ amongst species. Furthermore, and most importantly, 
different factors have different effects on the directed differentiation of MSCs in general (see page 3 of 
the review). 

Therefore, in light of the absence of guidance in the specification with respect to which factors 
can achieve the claimed effect, and in light of the teachings in the art that different factors have different 
effects on the directed differentiation of stem cells, it would require undue experimentation to determine 
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which growth factors to include in the composition to result in directed differentiation of MSCs into 
tenocytes in vivo. 

Written Description 

Claims 1-17,20-23 and 34-40 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 

Vas-Cath Inc. v. Mahurkar, 19USPQ2d 1111, clearly states that "applicant must convey with 
reasonable clarity to those skilled in the art that, as of the filing date sought, he or she was in possession 
of the invention. The invention is, for purposes of the 'written description' inquiry, whatever is now 
claimed." (Sec page 1 1 17.) The specification docs not "clearly allow persons of ordinary skill in the art 
to recognize that [he or she] invented what is claimed." (See Vas-Cath at page 1116). 

The claims require introducing mesenchymal stem cells in a liquid suspension of bone marrow 
supernatant. However, the specification fails to describe what a 'bone marrow supernatant is". The 
specification teaches use of platelet rich plasma as a medium for introducing cells into a soft skeletal 
tissue injury (page 17). The specification does not support use of any "bone marrow supernatant" as 
claimed. 

The claims broadly encompass administration of the stem cells to any site, including IV 
administration or to a noninjured site. The specification fails to contemplate such administration. 

Claims 21 and 39 require introducing cell populations comprising particular percentages of 
mesenchymal stem cells. However, the specification fails to support characterization of the cell 
populations to demonstrate any of the claimed percentages. The specification provides no guidance or 
reference to how MSCs were identified and quantified. 
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Claim 1 7 requires including one or more growth factors that encourage differentiation o f MSCs 
into tenocytes. The specification fails to describe which growth factors fall into this genus. Without any 
mention of a single growth factor that can achieve this result, the generic recitation of the idea in the 
specification fails to amount to possession of the invention as claimed. 

Applicant is reminded that Vas-Cath makes clear that the written description provision of 35 
U.S.C. §1 12 is severable from its enablement provision (see page 1115). 

Claim Rejections - 35 USC § 112-2" d paragraph 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claiml- 17,20-23 and 34-40 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claims 1 and 34 are is incomplete as written. The preamble of the claim is directed to a method of 
treatment. However, the claim is incomplete because the method steps do not relate back to the preamble 
in a positive process. Appropriate correction is required. 

Claim Rejections - 35 USC§ 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a primed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-9,12-14,16,22 are rejected under 35 U.S.C. 102(b) as being anticipated by Herthel (Nov 
2001, IDS). 

Herthel taught removal of 20-30ml of bone marrow aspirate from the sternum of a horse and 
subsequent injection of a portion (less than 6ml) to a suspensory ligament injury (strain induced injury). 
The aspirate is considered to comprise "bone marrow supernatant" and is a liquid suspension as claimed. 
Because the bone marrow aspirate is not cultured, it contains all types of bone marrow cells including 
mesenchymal stem cells as claimed. The transferred cells were autologous, which is also allogenic. 

Claims 1-6,12-14,22, 34-36 are rejected under 35 U.S.C. 102(b) as being anticipated by Awad 
(1999, IDS). 

Awad taught culture and expansion of mesenchymal stem cells from bone marrow of rabbits. The 
cells were suspended in DMEM and a gel collagen solution (page 269). As the claimed 'bone marrow 
supernatant' is not defined by the specification, the collagen solution is broadly interpreted to be a bone 
marrow supernatant. The gel implant seeded with bone marrow stem cells was placed into patellar tendon 
defects of rabbits followed by suture of the overlying epitenon. The tendon defect was surgically created, 
which is a strain on the tendon, as claimed (claim 2). The implants used autologous cells, which are also 
allogenic. 

Claims 1-6,12-15,21,23,34-36,39 and 40 are rejected under 35 U.S.C. 102(b) as being anticipated 
by US Patent No. 5,811,094. 
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'094 taught the use of autologous mesenchymal stem cells isolated from a variety of sources as a 
treatment for soft skeletal tissue damage, including tendon damage (col. 6) by administration of MSCs to 
an area of damage. '094 taught the use of humans as patients. '094 taught that MSCs are found in bone 
marrow, dermis, periosteum, yolk sac and the umbilical cord (column 2) and that they can be cultured and 
enriched at least 10 3 -fold (column 12) and can be obtained as a purified homogeneous population (col. 1) 
prior to use. '094 taught the use of collagen gel as a carrier for the cells used in treating defects such as 
cartilage damage (col. 47). The specification defines liquid suspension as on which gels in situ or is 
mixed with another agent to cause gelling (page 9, lines 1-4). Thus, a collagen matrix constitutes a liquid 
suspension. As the claimed 'bone marrow supernatant' is not defined by the specification, the collagen 
solution is broadly interpreted to be a bone marrow supernatant. 

Claims 1-7,12-14,16,21-23,34-36,39 and 40 are rejected under 35 U.S.C. 102(e) as being 
anticipated by US Patent No. 6,835,377 (filed 05/13/1998). 

'377 taught the use of an expanded population of mesenchymal stem cells as a treatment for soft 
skeletal tissue damage, including tendon damage (col. 2) by administration of MSCs to an area of damage 
(see col. 5). '377 teaches autologous administration of cells in a collagen gel (col. 3). The gel is injected 
as a liquid and allowed to gel in place via arthroscopic surgery which include closing the lesion. The 
specification defines liquid suspension as on which gels in situ or is mixed with another agent to cause 
gelling (page 9, lines 1-4). Thus, a collagen matrix constitutes a liquid suspension. As the claimed 'bone 
marrow supernatant' is not defined by the specification, the collagen solution is broadly interpreted to be 
a bone marrow supernatant. '377 taught the use of humans as patients as well as dogs as models. '377 
teaches culture of adherent cells which are only the desired MSCs, meeting the limitations of claims 21 
and 39. 
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Claims 34, 37 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 5,81 1,094 in view of Herthel (Nov 2001, IDS). 

. '094 taught the use of autologous mesenchymal stem cells isolated from a variety of sources as a 
treatment for soft skeletal tissue damage, including tendon damage (col. 6) by administration of MSCs to 
an area of damage. "094 taught that MSCs can be cultured and enriched at least 10 3 -fold (column 12) and 
can be obtained as a purified homogeneous population (col. 1) prior to use. '094 taught the use of 
collagen gel as a carrier for the cells used in treating defects such as cartilage damage (col. 47). The 
specification defines liquid suspension as on which gels in situ or is mixed with another agent to cause 
gelling (page 9, lines 1-4). Thus, a collagen matrix constitutes a liquid suspension. As the claimed 'bone 
marrow supernatant' is not defined by the specification, the collagen solution is broadly interpreted to be 
a bone marrow supernatant. While '094 taught treatment of a generic tendon, it did not teach treatment of 
specific tendons as recited in claims 37 and 38. 

However, Herthel taught the same methodology comprising administration of MSCs to treat 
ligament damage. More specifically, Hethel taught treatment of a suspensory ligament injury (strain 
induced injury). 

It would have been obvious to combine the teachings of '094 with those of Herthel to arrive at the 
claimed method wherein the tendon treated is the SDFT. Such a combination would have been obvious 
because '094 taught that any ligament can be treated and Herthel taught that the SDFT is a common 
ligament injury in need of treatment. One would motivated to make such a combination to treat a fairly 
common soft tissue injury that is debilitating and in need of treatment. 



Claims 34, 37 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 6,835,377 (filed 05/13/1998). in view of Herthel (Nov 2001, IDS). 
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. '377 taught the use of an expanded population of mesenchymal stem cells as a treatment for soft 
skeletal tissue damage, including tendon damage (col. 2) by administration of MSCs to an area of damage 
(see col. 5). '377 teaches autologous administration of cells in a collagen gel (col. 3). The gel is injected 
as a liquid and allowed to gel in place via arthroscopic surgery which include closing the lesion. The 
specification defines liquid suspension as on which gels in situ or is mixed with another agent to cause 
gelling (page 9, lines 1-4). Thus, a collagen matrix constitutes a liquid suspension. As the claimed 'bone 
marrow supernatant' is not defined by the specification, the collagen solution is broadly interpreted to be 
a bone marrow supernatant. While '377 taught treatment of a generic tendon, it did not teach treatment of 
specific tendons as recited in claims 37 and 38. 

However, Herthel taught the same methodology comprising administration of MSCs to treat 
ligament damage. More specifically, Hethel taught treatment of a suspensory ligament injury (strain 
induced injury). 

It would have been obvious to combine the teachings of '377 with those of Herthel to arrive at the 
claimed method wherein the tendon treated is the SDFT. Such a combination would have been obvious 
because '377 taught that any ligament can be treated and Herthel taught that the SDFT is a common 
ligament injury in need of treatment. One would motivated to make such a combination to treat a fairly 
common soft tissue injury that is debilitating and in need of treatment. 

Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Valarie Bertoglio whose telephone number is (571) 272-0725. The examiner can normally 
be reached on Mon-Thurs 5:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Peter 
Paras can be reached on (571) 272-4517. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 57 1 -272- 1 000. 

/Valarie Bertoglio/ 

Primary Examiner, Art Unit 1632 



